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Cut-off effect
Since employing a different cutoff can give slightly different coexistence properties and transport coefficients, we computed the temperature profiles around the nanoparticles for two different cut-off radii (R c = 2.5 and 4.4) in the case of three different fluidnanoparticle interaction strengths (F=0.1, 0.5 and 1.0). Fig. S1 shows that the differences in the two cases are negligible. Therefore we can assume that the general physical behaviour explored in this study (where R c = 2.5) remains the same.
Solving the heat diffusion equation
We fitted our simulated temperature profiles to the solution of the one dimensional heat diffusion equation under stationary conditions. To simplify the modelling approach we assumed that the thermal conductivities of the nanoparticle and the fluid are constant and independent of the radial distance to the nanoparticle centre of mass. The temperature profiles from MD simulations were fitted to Fourier's law of heat conduction, which at the steady state is given by T (r) = can then be written as:
where Q is the heat transferred, 4πr 2 is the corresponding isothermal area and λ α is the thermal conductivity of phase α (nanoparticle or liquid). We solve the differential equation (using Dirichlet boundary conditions) between radius r 1 at temperature T = T 1 and radius r at temperature T :
The temperature profile is then defined by:
The fitting of the simulated temperature profiles to the equation above gives estimates of the fluid and nanoparticle thermal conductivities. The latter follow directly from the integration constant, A, corresponding to the best fit:
In addition we solved the heat diffusion equation numerically, using a second order central finite difference method (FD) 1, 2 . In this way, we can consider in the solution the effect of the thermal boundary resistance at the interface (r * = R * ). Fourier's law in spherical coordinates (reduced to the one dimensional case) at the steady state can be written as follows:
and simplified to:
Following the FD method we perform a discretisation of the spatial domain in n nodes, using an homogeneous mesh (∆r). At node i the previous equation can be reformulated as:
and rearranged as follows:
(1) The resulting system of n equations can be solved considering a linear system:
[A] T = b. elements, which define the boundary conditions of the problems at r * = r H and r * = r C , respectively (as described below). r * = r H and r * = r C denote the radial distances corresponding to the hot and cold thermostats. At the first node (i = 1 and r * = r H ) and the last node (i = n and r * = r C ) the thermostatting process is described via Dirichlet boundary conditions, which results in the following conditions:
Robin boundary conditions are used to model the heat transport at the interface (r * = R * ), and to take into account the temperature drop (∆T ) due to the thermal boundary conductance at the interface:
This equation has to be included in the definition of the tridiagonal matrix [A] in the three values of the two rows corresponding to the nanoparticle-fluid interface (here k and k + 1):
where k indicates the node i corresponding to the nanoparticle interface (r * = R * ), whilst k + 1 the fluid ones, at r * = R * + ∆r. The solution of the linear system gives the temperature profile,
−1 b, at each node along the radial distance.
To calculate the transport coefficients (λ NP , λ L and G K ) we minimised (with a threshold of 10 −5 ) the mean squared error between the temperature profiles obtained in the MD simulations and the ones predicted by the FD scheme. The temperature profiles obtained from the FD approach are shown in Fig. 5 (in the main paper), and estimates of the thermal conductivities and thermal conductances are given in Tables S1 and S2 below. 
Velocity Autocorrelation Functions and Power Spectra
To compute the interfacial contributions to the velocity autocorrelation function we defined two regions. One, for the interfacial fluid monolayer, which includes all the atoms inside a spherical shell of radius, r * = 6.2, around the nanoparticle. The second region is defined relative to the particle corona, and includes all the nanoparticle atoms outside a spherical shell of radius r * = 4.5.
The maximum correlation time for the velocity autocorrelation function was t max * = 5 (corresponding to 5000 time steps). Only those particles that remained in the shells defined above, during the entire sampling time, i.e, from t 0 = 0 to t max = 5, where included in the analysis of the interfacial contributions. Particles outside these layers were employed to compute the "bulk" contributions for the nanoparticle and the fluid. The power spectrum was computed by discretising the velocity autocorrelation function in the frequency domain. We used the MATLAB library fft. The sampling frequency was F * S = 1/t * = 1000 (in reduced units). Tables S1 and S2 contains all the data discussed in the main paper in reduced and real units, respectively, are reported below. Table S1 Thermal conductances, G * K , and thermal conductivities, λ * α (α=NP -nanoparticle, L -liquid) of the nanoparticle and liquid as a function of the interaction strength, F. All the data correspond to a nanoparticle of radius R * = 5. δ G K represents the uncertainty of the thermal conductance. The bullet points indicate the systems represented in Fig. 5 and 7 -(Top). Table S2 Same as Table 2 but in SI units. We used σ = 3.405 Å and ε = 0.996 kJ/mol for the conversion from reduced to SI units.
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